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ABSTRACT
,,seVen thousand feet of isoclinally folded,
1§$EOSynclinal. metamorphosed sediments and

38 of the Cambrian Dundas Group u_nconform-
gl,ly overlie the crenulated Precambrian Davey
jDIOUD quartzites and schists. Asymmetrically
l ded rocks of the Ordovician Junee Group overlie

uncas Group with an angular unconformity.
whi.,Oldest formation is the Owen Conglomeratc
Q,lch is followed by the fossiliferous Caroline
%tk Sandstone. The Gordon Limestonc forms
ﬁr tered inliers in Permian rocks. Eighteen hun-
gpf. feet of gently dipping, fossiliferous Permian
of \Ments are followed disconformably by 500 feet

riassic sandstone. The Permian has an im-
lxortant oil shale seam near the base of thc sec-
) but it has not been exploited. Jurassic
ke‘erlte has intruded the Pcrmian and Triassic
&Igiments in the form of sills and dykes. Latc
In,,s‘)ZOic peneplanation, Tertiary faulting trend-
iy, orth-west, followed by out-pourings of basalt
hine together with a recent period of erosion com-
tatd to mould the present landscape, the topo-
&hy having all the characteristics of youth.

INTRODUCTION

OfThe area (about 75 square miles) is to the south
byR¢ includes portion of, the azriculturally im-
Mgt Deloraine district. It is defincd by the
f-rwtlonal grid co-ordinates 460,000 and 470,000 yards
by, and 870,000 and 890,000 yards north.
! e°raine is on the Bass Highway and the North-
tros Coast railway. The Lake Highway commences
'VQSt Deloraine and runs diazonally to the sc_)uth-

I corner of the area and, together with a
W}ttnch read which runs from Golden Valley to
o tn’ brovides ready access. The northein part
byl area is developed agriculturally but the
& helT0 portion, especially the Cluan Tier region,

avily timbered.

19505

The horizontal control for the slotted template
layout of the one mile to one inch maps were
trigonometrical stations, the co-ordinates of which
were supplied by courtesy of the Forestry Depart-
ment.

The area was first examined by Reid (1924) who
concentrated chiefly on the oil shale resources.
A report was also made on the oil shale resources
at Quamby Brook by Hills (1921),

Acknowledgments are madec to the stafl of the
Geology Department, University of Tasmania, for
their assistance during the compilation of this
paper which was originally part of a thesis sub-
mitted for the degree of Batchelor of Science with
Honours in February, 1954. The thesis was made
available to J. B. A. McKellar, Hydro-Electric
Commission, who extended the work to the south
and south-west. His paper on these areas is
published in the Records of the Queen Victoria
Museuwm.

PHYSIOGRAPHY

The northern part of the area is 1ot more than
800 feet above sca lcvel but Quamby Bluff, a peak
standing out from the Great Western Tiers in
the extreme southern section, rises to 4200 feet,
The southern part has high rclief.

Mechanical disintegration with periodic ice
wedging is prevalent on the higher slopes of
Quamby Bluff and Cluan Tier which have very little
soil cover. Chemical weathering disintegrates the
rceks of the lower areas, helped by the densc vege-
tation. The sandy soils derived from the Permian
cediments are generally poor and contrast with the
rich red clay soils developed on the Tertiary
basalts. The alluvial soils of Stockers Plain, in
the Quamby Brook Valley and bordering the
Meander River near Deloraine, are agriculturally
developed.



2 GEOLOGY OF THE DELORAINE-GOLDEN VALLEY AREA, TASMANIA

Springs are common in the Permian sediments
and in the Tertiary basalts. In the latter, the site
of thc spring may be controlled by the junction
of two flows where a scoriaceous bed acts as an
acquifer. In the Permian sediments impermeable
beds isolate the acqulfer, so that each acquifer has
its own independent water table. Springs have
been formed above the impermeable limestone at
the base of the Golden Valley Formation on the
northern slopes of Quamby Bluil.

The drainage pattern is predominantly insequent
where the streams traverse the Upper Palaeozoic,
Mesozoic and Tertiary rocks. Elscwhere the major
streams have been superimposed on the Lower
Palaeozoic and Precambrian rocks. but somec
smaller streams are consequent on the structural
trends. In the southern part of the area, streams
are still hlgh above base level and in their
mountain tracts. The valleys are young and the
rate of erosion is comparatively high. To the north
the rivers arc mostly in their plains tracts and
the flow is considerably slower. Ox-bow lakes arc
common,

The present landscape has developed sinee the
uplift after Permian and Triassic sedimentation.
After injection of the Jurassic dolerite, erosion
up to the Tertiary Period formed a peneplain on a
dolerite surface. The peneplain was then broken
by Tertiary block faulting. This caused rejuvena-
tion of the upper reaches of the streams. The
Pleistocene mountaln glaciation has not been ex-
tensive enough to be recognisable in any form and
probably mercly assisted the erosive work of the
streams. The latter gradually evoded their courses
in the pencplain and were superimposed on the
underlying older rocks. At the time of the out-
pourings of Tertiary basalts it is probable that, in
general, the country immecdiately to the south was
of greater altitude, this being necessary to account
for the unconsotidated gravels which are commonly
found on top of the basalt hills. The outpourings
of the lavas do not appear to have radically altered
the drainage system, Several cycles of eroslon have
affected the area, as indicated hy entrenched
meanders, interrupted profiles of streams, even
crested mountain ridges and alluvial terraces. The
cycle of river erosion is compllcated by structural
geology and the rock types present. The latter
have produced streams that are practically at grade
upstream from local base levels. In general the
much dissected southern half of the area is in the
youthful stage of the geomorphic ecvele, but the
northern half, which is composed predominantly of
low rolling hills is in a later stage of youth in the
same cycle,

STRATIGRAPHY

PRECAMBRIAN
Davey Group

The complex rezionally metamorphosed rocks of
the Davey Group (Carey, 1945) crop out as a ridge
trending north-west, on either side of the Lake
Highway from the 6-mile post to Golden Valley.
It is composed of pure white massive quartzites,
banded foliated quartzites and highly sheared and
contorted quartz mica schists. These rock types
are those typically found in the Davey Group as ex-
posed elsewhere in Tasmania.

|
!

Transecting and ladder veins are common, The
schistosity consistently strikes approximately 130°
The intricate structures and paucity of outcrops
prevented any subdlvision of the group., At a road
junction on the Lake Highway (874,600N-
463,900E» there is a good exposure of foliated and
banded quartzites with numerous ramifylng quart?
veins and what appear to bc * ghosts " of rounded
pebhles.

CAMBRIAN SYSTEM

Dundas Group

In this area the formations of the Dundas Group
(Ellistony, 1954) are as follows, in descending order:

Thickness in

feet

Scott Quartz Keratophyr 1200

Warner Siltstone . .. .. . 1900

Kentish Voleanies ... . 1400

Thompson Formation . 600

Calstock Formatlon 1900
Total .

7000

——

Archer Formation o 900
(Possibly facies equivalent of part or af
of the above sequence)

The formations comprise a group of variegated
sheared, much jolnted, uniformly steeply dipping
poorly sorted eungeosynclinal sediments whieh in-
clude greywacke, subgrcywacke, greywacke con-
zlomerate, siltstone, sandstone, slate and velcanic
breccia and lava flows. They crop out in g large
arca around Quamby Brook township and in ¢
narrow strip between the ridges of the Davey Group
rocks and Owen Conglomerate near the Lake High-
way.

Celstock Formation

The Calsteck Formution is defined as a formation of sube
greywacke and  slate conformably wnderlying  the Thowmpwon
Formation.  The base of the formation is not visible, The
type area s al S?TO00N-464,950F.

The formation comprises dark-brown to orange-
brown slate. mottled pink and white coarse sub-
greywacke and plnk to orange siltstone and sand-
stone. The formation exhibits extremes of litholog™
In very short distances.

The sheared subgreywacke 1s composed predom-
inantly of subrounded, ellipsoidal chert grains and
is exposed In a quarry at 878,350N-464,250E, It
has been silicified and In section many pebbles show
an outer annulus of fine silicn with arn unaltered
core. The chert is grey to black in colour and shows
a remarkable range in grainsize, the largest graing
being 2 cm. across. Some chocolate-brown clay
pellets are present and together with quartzite and
quartz mica schist fragments, comprise about 3 per
cent of the rock. The matrlx is dark-brown and
composed of fine quartz and scricite.

The slltstone exhlbits rhythmnic graded bedding
and contains angular quartz and minor quartzite
with a matrix of clay and finc quartz. A clay
pellet or intraformational conglomerate contains
disc-shaped, elongated, angular clay fragments,
up to 2 em, in diameter set in a grey-green matrix.



T. WELLS

A,

 — - e - o o o - d - T L - -
‘spaq  Healo
ur gno  doad pus ‘wdoy 3Aa13PuUn
181708 B[S ‘S3FPLL  |-sIp  OU—S[[IY AO[
SWIOY ajorMm  [swdoy  puB  spaq ‘sdoayno daeys mo| *s38pLI “S[IY  Mmor
-£31dqns I3paey (¥381) ul o sdoa) ‘S[[IY papunod Ao |‘NI0] 3AOUNISIP ON |dwdull Mol diey§ [‘WIo] SAIPDUISIP ON Xitdvuboisind
‘ssglupunold
yurd pautead
2uy ut %jaenb Jeso
‘pouanbas  wdojiun  |pus  esy[polde|d jo “SUPA  2]136SAaYd
“2NIBAY  |odoly  "HBulppdq 2lw [sysArdousyd  Murg pug 3joprda zjaend)
-fdadqns puw B[S -34AYa  pus papvad ‘saseyd pa[[Iy2 2wos ‘saseqd pa[[Iyd a2wos ‘saanionals dungs qINIXAT,
Jo Zulppaq 21wyIAyY [qim pajeutwieT |yiim wnnAqdiod |q3rm snudydiod |pue Bulppzq papean “Huippaq -pIpean) ANV ANNIINNLS
‘UOIJBSIILIO[Y2 WS ‘pasn ‘pRyLaIg
‘uolierylataep  pue  |-oprda pasniqe pue ‘sauepd Jupof
‘paasaR ‘paaajeun ARA1l UoNEsIq[e 2AISUI] ‘paspItIo[Yo ‘paresys ‘Burresys snolawn Ny ‘sade|d NOILVYIALTY
pue padesys AQUIHS |-w[pd  Inq  paaBd[D [-Xo ‘padways A[IYIIS |'petdd[E AYBIH |USBHS  ‘SINEF [[BWS Jur  paaways A4S | ANV WSIHJYOWVIA
‘£[qesd130u ‘llosdoyr  yuid
dayjeam  jou  saop ‘adurivadde ‘umoaq It umodq-a3unlo
231¥[S ‘faad areq adusio 03 qUId |poyome|q ‘juid o[ed ‘u221d £3an (pur u32a3-£311) |03 s1dYIWaM  3)e[g HIOY ULHEHLIVEAL
‘sjuswiBeay  a3ye(s '331A0D
pue ISIYos ‘a1z -snw  pue  Jedsp[ay
-uenb yus  reyjed ‘opua[quaoy ‘zjaenb
-0} $9)BY 23l1a00SnW Jgngug  ‘aizjaenb
juaq  pue  zjienb ‘“Weya  ‘ods  Jo
ag[ndue sute} sjuawduay sulsluod ‘sjuawdely
SU0d  Yorym  ayora ayormAdIL) ‘e Agpd pue 11942
-f213qns YA ‘oYoBMm Al =I2WO[IUCD  2YIeA LEIEN EER BUEIVARS:
pue 3I®[q pa)3cw -qus  Asad  doully ssaseyd oMt ‘BLIDIIY JIUBI  [-Aad  pur  Iyomm -qns £3a¥ aopud pue
pus A2ad-anpg “2UGYSIIs adurlo =10[Yd uIdIE owos -[oA uaari-ydy -£3a4 uodaE-Haep HUid  cejw[s umoaq
TAB[E YoB[q  asua( (0} UMOIq-MO[[P X |yitas  yuid  Aqens)) |*o3nids Uadad-yauv(q |pur (s ulzad-aupyg |-2durio ©1 uamoag MO0Y HSdY
uolE W0 4 2UMSIIS arlydoyeiayf S2LUBI[0 A uorjewiog uoljpwlof couaplay
1ayday J3UXBAL Z31e0YH 11008 ysnuayf uosduwoy ], }203518D) Jo adAj,

dO¥H SYANNA THL 40 SNOLLVINYO4 JHL Jd0

T 379v],

YILVA ANV NOILINDSOOHEY a1didg



o

4 GEOLOGY OF THE DELORAINE-GOLDEN VALLEY AREA, TASMANIA ]

The fragments vary greatly in size and shape and
are mostly eircular, but others are ellipsoidal and
biconvex. The clay is pleochroic and contains some
fine angular quartz. The matrix has subangular
quartz and brown clay. The rock probably re-
presents a desiccated clay lamina which was sub-
sequently recemented.

From a disaggregated specimen of subgreywacke
from this formation, 121 per cent heavy minerals
were separated. A sizc analysis demonstrated the
very poor sorting of the rock, 76 per cent of the
grains lying between 0149 and 1:003 mm. and
15 per cent of the grains being less than 0:074 mm.
in diameter.

Thompson Formation

The Thompson Formation is defined as the slate and greywacke
conformably ocerluin by the Warner Siltstone and conformably
overlying the Calstoek Formation, The type area is af Quamby
Brecok (876,050 N=465,240K),

The formation comprises fine hard blue-grey
slate, subgreywacke slate and poorly sorted blue-
green to dark-blue calcareous greywacke with
subordinate greywacke conglomeratc and ocecasional
beds of subgreywacke. The rocks vary considerably
in lithology both through the section and along the
strike.

The green slate contains traces of sulphides,
mostly pyrrhotite. It is almost identical in com-
position to the subgreywacke slate except that
minor amounts of feldspar are present and rock
fragments are absent. The quartz particles have
an average diameter of about 004 mm. The sub-
greywacke slate contains angular quartz of aver-
age diameter 001 mm. with muscovite, hornblende,
quartzite and chert fragments, and a minor amount
of epidote. The matrlx is greenlsh-brown in colour.

The grcywacke contains angular frazments of
chloritised basic lava which are identical with the
Kentish Voleanies. It is light grey-green in colour
texceptionally almost black® and massive. Some
are dense flne-gralned rocks but others have rock
fragments up to 3 mm. in diameter. Subangular
to angular quartz is present together with abundant
subrounded rock fragments consisting of chert,
quartzite, quartz mica schist, spilite and slate.
Approximately 10 ner cent feldspar and hornblende
is present together with minor amounts of calcite.
cpidote, muscovlte, magnetite, chlorite and
leucoxene. The hornblende is in the form of sub-
angular, roughly tabular grains, sometimes bent
and un to 04 mm. long.

The grcywacke conglomeratc outcropping at
880,075N-463,900E shows rounded pebbles of dark-
green spilite, large aggregates of white calcareous
material and occasionally fracments of slate, quart-
zite and subgreywacke. The pebbles range up to
8 cm. in diameter. The rock may represent a re-
worked voleanic breccia and is partly tuffaceous as
several small, glassy fragments were seen. The
rock is chloritised and slightly sheared and often
the matrix is indistinguishable from the grains.
Where the former is distinguishable, it contains
angular quartz up to 0-4 diameter, chert, sericite,
epidote, chlorite, hornblende and leucoxene. In
general the rock is dark-green in colour.

The minor subgrcywackes are hard, dark-green
rocks exhibiting rhythmic bedding. They are
characterised by sparkling mica flakes and are often

highly calcareous. Slump structures are present
Angular quartz with muscovite, chlorite, caleie
and hornblende are the chief constituents with roc
fragments sometimes almost as abundant as th
quartz. The caleite is present as large granuly
aggregates and irrcgular interstitial masses and:
probably secondary in origin.

Scott Quartz Keratophyrc

The Scott Quartz Keratophyre is defined as the format
conformably overlying the Wurner Siltatone,  The top of ¢
formation i econcealed by the overlying wncenformabic Ov
Conglomerate and it mey interfinger with the Warner Siltstor
The type locality is at S92,850N-{60,0508,

Macroscopically the rock is massive, flcsh-pink ¢
pinkish-brown, the colour being due to the abux
ant feldspar. The euhedral feldspar phenocrys
average 3 mm. in length. Few large irreguld
masses of dark-green secondary chlorite and sm®
clusters of nyrite crystals are present. Some Specy
mens show a dark-green matrix with clear glox
anhcdral quartz phenocrysts, and pink, Stou*
euhcdral rcctangular laths of feldspar.

The rock varies considerably in texture s
grainsize, but microscopically the composition *
relatively constant. Albite (AbusAn, is the chi®
mineral constituent (6077); with quartz (25
pennine (27:), biotite (10%), chlorite (2c;). ¥
oxides and sulphides (177). The formation cot®
equally well be an acid cxtrusive, possibly a rhyolit"
or a sill. In places there is somec semblance of '
flow structure and homogeneous microcrystalli:
portions are present which may represent cnhil®
margins, but no contacts with the underli®
formation were visible. Irregular joints are co™
mon but there arc no distinctive traceable 1"
ments that could represent the junction of flows

A keratophyre tufl was found about !-mile nort!"
east of Quamby Brook township, It is a de®
sheared rock with a dark-green chloritised mat"
It contains fragments of white feldspar, clé¢*
quartz up to 5 mm. in diameter, quartzite and ch¢”
Incomplete crystal outlines are still preserved “‘
the large grains of feldspar which are considera?"
altered to sericite.

i
 emEtwm. | mmmer e e

Kentish Volcanics )
The Kentish Voleanics are defined as the formation of ¥
lavas and associated pyroclaslics interfingering with the n'a’”\
Siltstone.  The type locality iz at Quamby Brook (873"
A65,950K ). «
The formation comprises dark to light-gi*.
sheared chloritised and epidotised spilite and 7}
canic breccia, thc latter showing large ang 1}
chloritised fragments of spilite. Occasiong..llvl.
pyrogenetic erystals of white plagioclase are \-15191:-
in the spilite, and chlorite and epidotc-quartz vel;
commonly traverse the rock. No contacts of
lava with the country rock or structures commt;
to lava flows are present beeausc of the sheat’
and alteration the rock has undergone, The brec":[
indicates cxplosive viulcanlsm. 'To the north-we,
beyond a point roughly at 877,740N-462,950E i
lavas and breccias are absent; this probably in
cates the margin of the flow. 7
The spilitc is composed predominantly of albit|
oligoclase (5077), epidote (157 ), chlorite (20,
quartz (5¢/), and pyroxene (57/), with maghet’:
pennine, lcucoxene, sericitc and limonitic mﬂtci‘}g
composing 5 per cent of the rock. PhenoCry
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of feldspar and a little pyroxene are set in a dark-
Teen matrix composed almost entirely of feldspar
aths with interstitial chlorite and magnetite.
Many of the laths have been bent, crushed and re-
wiented and cxtensively sericitised. Deuteric or
ite magmatic epidote pcnctrates the laths along
fractures and joints. The small quartz veins often
‘how replacement borders, The rock is unusual
I that it is porphyritic and shows no signs of being
imygdaloidal. It represents a soda-riclh basalt,
e pyroxene being altered to chlorite and serpen-
.ne together with other abundant alteration pro-
Zets of pyrogenetic minerals. .

The volcanic breccia consists mainly of angular
Jagments with somce subrounded fragments. The
fragments range up to 20 mm. in diameter and
“onsist predominantly of spilite altered to a mass
f chlorite, calcite and cpidote with remnants of
tldspar and pyroxene. Rare chert grains are
resent. The matrix consists of dull-green chloritic
Zaterials, epidote and disintegrated feldspar
-Tains.

Warner Siltstone

The Warner Siltstone is defined as the formation of sillstone

th swbordinate slate and sebygreypwacke lying  conformably
Wihicen the Archer Formation abore and the Thompson Forma-

o helow, 1t s transgressive and overlies the Davey Group

e an angular unconformity. The type area is on the
amly Brook road about 3 miles south-cast from Deloraine

N -462,9308).  Nowhere i there a complete uninter-
ed aequence,

The formation consists predominantly of lamin-
ted soft rhythmically bedded pink to red-brown
listone with interbedded ell-jointed green-
Iown slate and some laminae of hard blue-grey
ate. A coarse subgreywacke near the centre of
4e formation is a good marker horizon in this
‘rmation on the south-western limb of the anti-
tine and is probably contemporaneous with =a
Arser subgreywacke outcropping along the south-
“tstern margin of the Scott Quartz Keratophyre.
?etrographically the subgreywacke contains angular
artz averazing 004 mm. in diamctcr and rock
-yments, quartzite, some quartz mica schist and
tert, Few kent muscovitc flakes are present.
<ithe hand specimen fcw rounded quartzite pebbles
@ to 5 mm. across are visible.

A slide of the silstoncs shows pink laminae of
Larse-grained silt alternating with finer dark grey-
Town laminae; gradation between the two is com-
Ten. The laminac vary from a fraction of a milli-
Netre to 4 mm. thick. The gquartz grains through-
-t are angular; they average 0-02 min. in diameter
4 the finer-grained laminae and 005 mm. in the
“Gzrser laminae. Sericite and clay minerals in-
ftase in proportion in the finer laminae. Mus-
“Vite flakes are present througliout, but arc not
“Ways parallel to the lamination planes.

Archer Formation
TI‘"‘ Archer Formation ccnsists of subgreywacke and sla{e
" mehordinate greywacke and  greywacke  bhreecia. It is
fined qn the formation conformably overlying the Warner
‘Sow  and  reats with angular  wnconformity against the
Tt Crouy yoeks.  The formation is expused at only one
ality (S74, 780N 4 4,2208).
¢ The uppermost teds are very coarse with angular
faTments up to 5 cm. in diameter together with
| &re well-rounded quartz pebbles. Pyritic slate is
’r"-‘dommant near the base of the formation. The
"fMation was not found outcropping on the margin
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of the Davey Group rocks to the north-west. It
may be equivalent to all or part of the Dundas
Group.

The subgreywacke is flaggy, hard and blue-grey
where fresh. In thin section it consists of large
angular fragments of the mctamorphic variety of
quartz (75%) showing graphic intergrowth, rock
fragments (2077) including angular quartzite,
quartz mica schist, dark-grey slate and many hent
muscovite flakes (5¢¢), The angular quartz grains
of the matrix average 0-3 mm. in diameter. A few
well-rounded quartz pebbles up to 2 cm. in diameter
are present in the rock. Mauy of the subgreywacke
specimens have a highly calcareous cement.

The greywacke contain up to 15 per cent feld-
spar not including the aggregates of feldspathic
material composing the fragments. Chert, quart-
zite and quartz grains are also present with sub-
ordinatc cpidote, chlorite, calcite, magnetite and
ferromagnesian minerals.

A thin section was cut of a specimen of rhythmi-
cally bedded siltstone from this formation. This
shows alternating bands of sand and silt, the pro-
portion of clay minerals being higher in the finer
bands. In the coarser bands quartz and muscovite
are present, the flakes of the latter not always
parallel to the bedding planes. Some of the flakes
are 0-2 mm. long, averaging about 005 mm. The
quartz particles are about 0-04 mm. across with
some up to 018 mm. but these are comparatively
rare.

The proportion of sericitic material increases in
the finer grades, the flakes being, on the average,
0:03 mm. long and 901 mm. wide. The quartz
grains average about 002 mm. in diameter, the
largest being 0-06 mm. Few opaque grains are pre-
sent. A small amount of chloritic material is pre-
sent but no feldspar grains wecre dctected. A de-
tailed microscopic analysis normal to the bedding
is shown below in text figure I.

2 MM

Fi16. I..—Rhymic alternation of coarse and fine bands
in the Archer Subgreywacke and Slatc.
Scale: 5 millimetres = 1 inch.
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This sequence shows the rhythmic bedding, but
no major cycle is apparent. Gradation between the
bands is common.

Discussion on Dundas Groun

No fossils were found in rocks of the Dundas
Group. They rest unconformably on the Pre-
cambrian Davcy Group schists and are unconform-
ably overlain by thc Ordovician Junec Group and
therefore correlated with similar eugeosynclinal
Middle to Upper Cambrian rocks in Tasmania. The
rocks indicatc rapid deposition in shallow water
with very little transportation of the sediments, and
the vicinity of high mountain ranges. The absence
of current bedding, the presence of coarse gradcd
deposits, clay pellets, rapld textural variation and
poor sorting incdicate the loads were carried in sus-
pension. The volume of sediment is too great to be
accounted for by deposition in one season and the
material must have accumulated and finally re-
deposited in a graded bed at the present site.
(See text figure II.) Turbidity currents of high

SLATE

GREYWACKE

SLATE

SUBGREYWACKE

SUBGREYWACKE CONGLOMERATE

SUBGREYWACKE
SLATE

-4

SUBGREYWACKE

SUBGREYWACKE CONGLOMERATE

SUBGREYWACKE

—

Fie. II.—Rhymic alternation in the Archer Subgrey-
wacke and Slate.

26 feet

Scale: 1 inch,

density (Kuenen ef al, 1950, 1952, 1953) explain
many features of these deposits. The currents may
be derived from the slump of material down a slope
on which the sediment is deposited, earthquakes or
storms causine the instabllity of the mass. In this
way lutite ean be deposited simultaneously with
larger particles and may cover a very wide area.
Very large blocks and unabraded clay fragments can
be carried.

The classification of Tyrell (1933)

Group. Scott (1954) discusscs the petrology of
Cambrian volcanics similar to those found in thi;
area.

ORDOVICIAN SYSTEM
Junee Group

The formations of the Junee Group in desceng-
ing order are.—

Thickness in
feet
Gordon Limestone S 1000
Caroline Creek Sandstone . . 1000
Owen Conglomerate 300

Quwen Conglomerate

The Owen Conglomerate (Officer, Balfour and
Hogg, 1895) crops out as two narrow ridges flank-
ing the Lake Hlehway from the 6-mile post t.
Golden Valley and as a hogback 2-miles south of
Deloraine. The fermation consists of white to pink
silicified olizomlctic conglomerate with subroundes
to rounded pebbles averaging 5 cm. in diameter,
the maximum size seen being 16 cm. In diameter.
The pebbles are predominantly quartzite with rare
quartz mica schist and slate. The matrix is s
medium-grained white sand but the silicificatio:
makes it impossible to separate the pebbles frog
the matrlx. In thin scction the grains have
minutely irregular boundarics and the silicifics-
tion has produced a graphic intergrowth of quart
in the matrix.  _

The conglomerate is interkedded with silicifie..
flacgy pink to white sandstone which is predomin-
ant near the top of the formation. Tyblcolar
annelid casts, cf. Seolithus, occur in the sandston:
of the most northerly exnosure. A cecply weathere.
profile of the conglomcerate is present at 883,000N-
461,260E. Here a pebble showing blue kyanite ans
golden-brown mlca in a quartzite was found.

The thickness of thc formation is about 300 fee!
and is probably a shallow marlne deposit at the
base of cliffs ef Precambrian quartzitc. Outerop:
of the conglomerate appear to be thicker on the
flanks of these basal rocks. The Owen Conglomer-
ate is Tremadocian assuming that It is synchronous
throughout the Statc.

Caroline Creck Sandstone

The Caroline Cree't Sandstone (Carollne Creek
beds of Etheridge, 1883) outcrops on Stocker:
Plain where 1t conformably overlies tlhie Owen Con-
glomerate and is conformably overlain by the
Gordon Limestonc. It consists of approximately
1000 fect of amber to pale-yellow, friable. porous.
sandstone but in places is silicified and flaggy. 1t
is well sorted wlth subrounded quartz grains and
few muscovite flakes. It is fossiliferous and con-
tains cephalopods, gastropods and Tritoechia carey
Brown, a brachiopod so far recorded only from the¢
Florentine Valley Mudstone. The genus is restricted
to the Lower Ordovician.

i

—_—
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€ 3 adequate]y
describes the greywackes common in the Dundgs
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Gordon Limestone

Only two small exposurcs of limestone correlated
Wwith the Gordon Limestone (Gordon Limestone of
Gould, 1866) are present. One outcrops on the
castern extremity of Stockers Plain (874-560N-
4§3,120E) where it conformably overlies the Caro-
line Creek Sandstone and Is overlain unconform-
ably by Permian rocks to the south-east. It also
Jutcrops on  Cameron’s  property  (460.470N-
464,460F1 but no contacts with surrounding rocks
4te visible. The limestone has been quarried at
toth sites. The minimum thickness of the forma-
ton is about 1000 feet.

The limestonc at Stockers Plain is light blue-grey,
<heared, foliated and crenulated. The rock is
<chistose and is cut by small faults and calcite
veins up to 10 cm. wide. The calcite is parallel
0 the bkedding and cccasionally forms lensoid
todies. A slice of the rock shows indistinet fossils
%ith echinoderm plates and cross sectiolls of trilo-
ite exoskeletons. The etched surface of the rock
howed a doubtful bryozcan and sevcral ostracods.
About 3 per cent detrital angular quartz is visible
ang stylolites are common. The cement of the
limestone is partly bituminous and an unsaturated
tarry residue was extracted with xylene. Several
Ak holes are present on Stockers Plaln north-
west of the quarry, undoubtedly formed in this
lmestone.

The limestone from Camecron’s property exhibits
ramifying calcite veins, styolites and sllckensided
Wwfaces. he rock is almost black in colour.

The Gordon Limestone was deposlted in shallow
tas bordered by low-lying land surfaces from
%hich very little clastic material was derived. The
Mobite and crinoid rcmains suggest deposition
€ar the centre of the continental shelf where these
forms would normally abound. By lithological
correlation and stratigraphic position it is assigned
an Ypper Ordovician age.

PERMIAN SYSTEM

The Permian sediments are confined to the
southern portlon of the area wherc they are pro-
tected from erosion by sills of Jurassic dolerite.
The tota] thickness of the System at Quamby Bluff
% 1830 feet. Several facies occur in some of the
formations in the System. The formations in the
¥pe section measured on the northern slopes of
Quamby Bluff are as follows, in descending order:—

Thickness In

feet
Ferntree Mudstone 650
Woodbridge Formation 335
Liffey Sandstone TR 250
Golden Vallecy Formation ... ... 200
Quamby Mudstone ... ... ... ... 350
Stockers Tillite .. ... ... ... .. 45

mThis section is presented in detail as a columnar
tlion in text figure IIL

FERNTREE MUDSTONE

SILTSTONE; RARE ERRATICS

MUDSTONE; FEW ERRATICS

SILTSTONE; FEW ERRATICS; SOME MICA

SANDSTONE WITH BEDS OF CONGLOMERATE
AND MICACEQUS SHALE

SILTSTONE

UNFOSSILIFEROUS SILTSTONE,LACKS ERRATICS

100’ |-

o

WOODBRIDGE GLACIAL FORMATION
SANDSTONE WITH FEW ERRATICS, RICHLY
FOSSILIFEROUS; SPIRIFERIDS

ERRATIC-RICH SANDSTONE WITH FEW FOSSILS

ALTERNATING FINE SANDSTONE AND
CALCAREOU S SILTSTONE

FOSSILIFEROUS SILTSTONE

LIFFEY SANDSTONE

MASSIVE SANDSTONE, SOME MICACEOUS
SMALES; SOME PLANT FOSSILS

GOLDEN VALLEY LIMESTONE AND SHALE

ERRATIC-RICH POSSILIFEROUS SILTSTONE
BRYOZOAN $ILTSTONE;FEW ERRATICS
ERRATIC-RICH FOSSILIFEROVS SILTSTONE

RICHLY FOSSILITEROUS CALCAREOUS SILTSTONE

LIMESTONE WITH ERRATICS, EURYDESMA ,
SIENOPORA AND GALGITORNELLA

QUAMBY MUDSTONE

CARBONACEQUS SILTSTONE, FEW FOSSILS

STOCKERS TILLITE

Fie. IL—Summary of the DPermian stratigraphy at

Seale:

Golden Valley.
250 feet = 1 inch.




8 GZOLOGY OF THE DELORAINE-GOLDEN VALLEY AREA, TASMANIA

Stockers Tillite

The Stockers Tillite is defined as the basal formation of the
Permian System overlying the Junee Group unconfermably and
overlain  conformably by lhe Quamby Mudstone. The type
locality is at the sopth-castern cxtension of Stocker's Plain
{co-ordinates 875-5N-646-3K).

It is a coarse, poorly sorted, unfossiliferous rudite
with a ealcareous eement. It is grey-brown with
subangular to subrounded and rarely rounded
boulders up to 25 cm. in diameter but varying
greatly in size. The boulders are composed chiefly
of the underlying Gordon Limestone, some quartz,
quartzite, quartz schist and slate and eompose 20
per cent of the roek. They are set in a fine matrix
of quartz, elay and caleite. The surfaee of the
boulders are frosted and dull but no striated sur-
faces were found. The properties of the roek agree
with the salient features of glaeial till given by
Pettijohn (1949), The formation is 45 feet thick
and grades impereeptibly into the Quamby Mud-
stone. The formation may be correlated with the
basal glaeiation formation eommon to the Permian
System at many loealities in Northern Tasmania.

Quamby Mudstone

The Quamby Mudstsne is defined as the formation lying con-
formably between the Stockers Tillite below and the Golden
Valley Formalion above on the northern sloprs of Quamby
Blufi  (ro-vrdinates $74.3N-4R3FK).

The roek is a blue-grey mudstone with oecasional
dark-a2rey carbonaeceous bands. It is flagey and
prone to spheroidal weathering. Rounded pebbles of
quartz, quartzite and blaek chert up to 3 em. in
diameter are sparsely distributed thirough the mud-
stone. A few unidcntifiable fossil fragments are
present and the eement is partly ealcareous. The
formation is 350 feet thiek and may be eoeval with
the lower part of the Inglis Stage of the Preolenna
sequence and the lower part of the Achilles Stage
of the Mt. Pelion seetion.

Golden Valley Formation

The Golden Valley Formation is defined as the formation lying
conformably  between  the Quamby Mudstone below and the
Lificy Sandatone aborve. It in 200 feet thick and consists of
richly fossiliferous limestour, calcarcous siltstone, shale and fine

sandstone. This formation s mamed after Golden Valley in
which it orcurs., The (ype arca has the co-ordinates STIN-
46388,

The basal massive eoquina limestone, whiech is
up to 20 feet thiek, eontains abundant erratics
of quartz, quartzite and banded schist up to 30 cm.
in diameter and abundant spiriferids, fenestellids,
gastropods and peleeypods. It eontains a small
amount of detrital quartz, the organie remains and
caleite cement eomprising about 60 per eent of the
roek. Secondary quartz as radiating spherulites of
chaleedony composc about 15 per eent of the roek
and the remainder is made up of roek fragments.
The limestone is allcehthoncus in origin.

The limestone grades upwards into light-brown
caleareous, fossiliferous shales with abundant fenes-
tellids. Erratics are still abundant. The top beds
are coarser, poorly sorted shale and fine sandstone,
pale-grey and blue-grey in eolour, light-brown and
vellow on weathered surfaces. Rare large erratics
are present and fossils plentiful.

Fossils from the formation, determined by Banks
inelude—Deltoneeten limaeformis?, Spirifer
cevicula?, Martiniopsis subradiata, Martiniopsis ovi-
formis, Platysehisma ceuwla, Eurydesma cordatum,
Eunomphalus, Stenopsra tasmaniensis?, Aviculopec-
ten, Polypora, and the foraminlfera Calcitornella
stephensi. ‘The latter indicates eorrelation with
the Darlington Limestone (Banks, 1957) at Karoola,
Maria Island, Woody Island and in several places
in the Hobart area. The formation was deposited
in a shallow sea and the abundant erratics indi-
eate the presence of continental glaciers on neigh-
bouring land surfaees.

Liffey Sandstone

The Liftey Sandstone is defined as the formation which lies
conformably between the Woodbridge Formation above and the
Golden Valley Formation below. This formation is named after
the Liffey River on which it outeropa.  The type area for the
Jormation ix, however, on and beside the Glencoe Road, (Golden
Valley, with the co-ordinates 873-5N-463-7F.,

The formation is 250 feet thick and eonsists of
pale-brown and rarely plnk massive sandstone with
sparkling quartz and some interbedded mieaceous
shale. It is eross-bedded and has rare limonite
eoneretions. Some thin carbonaceous laminae and
plant remains may Indicate fresh water deposition.
A thin seetion shows subrounded quartz grains and
some quartzite and quartz miea schist. The grains
are tightly paeked and the total volume of cement
is less than 3 per cent. A sample of the sandstone
eontained 039 per ecent heavy mincrals and 40 per
eent of these were magnetite, the remainder being
ilmenite and hematite. The formation may eorres-
pond to the sandstone enelosing the Mt. Pellon Coa!
Measures.

Woodbridge Formation

The Woodbridge Formation (Prider, 1948) is 335
feet thick and lies eonformably between the Liffey
Sandstone below and the Ferntree Mudstone above.
It consists of poorly sorted shaly and flaggy, fine
to eoarse, grey-brown and yellow lutites and inter-
tedded fine arenites. Erraties are abundant in
restricted horizons ineluding subangular to sub-
rounded ellipsoldal quartzite, mlea sehist and slate
rebbles. The quartz grains are subangular to
angular and the abundant matrix is eomposed of
rock flour and elay but is oecasionally caleareous.
Oceasional grains of fresh feldspar, mostly the
aeid variety of plagioelase are present.

A richly fossiliferous bed 50 feet from the Lop
of the formation is a medium-grained arenite with
ceeasional erratles and is a good marker horizoll.
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Fossils from this bed, determined by Banks include,
pielasma hastata, Martiniopsis oviformis, Martin-
iopsis subradiata, Platyschisma ocula and Spirifer
respertilio?.

The formation was deposited in a shallow sea
with an adjacent low glaeiated shore line.

Ferntree Mudstone

The Ferntree Mudstone (Ferntree Mudstones of
carey and Henderson, 1945) is 650 feet thiek. It
overlies the Woodbridge Formation econformably
and is diseonformably overlain by the Triassie
sandstone and shale. The formation eonsists of
ziltstone, mudstone, argillite and sandstone, in
which so far no fossils have been found. There
are several minor poorly sorted beds rieh in angu{ar
erratics, but otherwise only sparse large erraties
are found. A siliceous eement is present in the
coaTser arenites but in the lutites it is argillaeeous.
The lotter have an isotropic fabrie and are blue-
grey, brown and sometimes blaek when un-
weathered. The weathered 1oek is invariably
cream-coloured Bedding is both shaly and flaggy.
The hard argillites eontain up to 7 per eent angular
quartz averaging 0:01 mm. in diameter, with sub-
ordinate roek fragments, muscovite, magnetite, and
up to 3 per eent feldspar. The matrix eonsists of
clay, ehlorite grains and roek flour.

Three hundred and twenty feet from the base of
the formation there is a massive, siliceous sand-
stone member 165 feet thiek whieh contains beds
of ill-sorted round and diseoidal pebbles ehiefly of
quartz and guartzite. The sandstone eontains
angular quartz and is poorly sorted. It is re-
sistant to weathering and stands out as a_prom-
ment ledge on the hill slopes. Although it does
not eontain a high percentage of feldspar it is
lithologieally similar to the Risdon Sandstone.

The formation was deposited under eonditions
unsuitable for marine life but where earbonaeeous
matter, which is responsible for the eolour of the
argillites, eould aeeumulate. Incursions of glaciers
on neighbouring land surfaees produeed the beds
rich in erraties.

PERMIAN SYSTEM IN ADJACENT SECTIONS

The bace of the Permian System at the south end
of the Quamby Brook Valley erops out at 874,260N-
465,720E. The Stoekers Tillite is absent and the
Quamby Mudstone is 532 feet thiek. The Bakes
0il Shale Member which is 5 feet thiek oeeurs 65
feet from the base of the Quamby Mudstone. The
oil shale has angular quartz of 0-:025 mm. average
diameter, and subordinate roek fragments, magne-
tite, serieite and traces of ealeite and feldspar. In
plan the abundant eireular spore eases average 0-4
mm. in diameter. The Golden Valley Formation
forms a distinct ridge on the surroundinz hills and
5 overlain by a dolerite siil. TIneoniplete seetions
of the Liffey Sandstone overlying the Golden Valley
Follmation are oceasionally precent beneath the sill.
This seetion is presented in eolumnar form as text
firure IV.

DOLERITE SILL

FINE,POORLY SORYED, RICHLY
POSSILIFEROUS SANDSYONE

COQUINA LIMESTONE: BRACHIOPOD S, PELECYPODS,
BRYOZQANS AND CALCITORNELLA

RICKLY FOSSILIFEROUS MUDSTONE WITH
NUMEROUS ROUNDED ERRATICS

wd|

SILTSTOHE WITH FEW ERRATICS,
FOSSILS VERY RARE

TASMANITE BAND (5 FEET)

N MICACEOUS SILTSTONE, FEW ERRATICS

F16. 1V.~—~Summary of the Permian section at Quamby
Brook.

Scale: 250 feet — 1 inch.

In the southern part of the area on the Liffey
Road there are fossiliferous interbedded shales and
tillitie mudstone and sandstone of the Woodbridge
Formation. The grey-brown, poorly sorted, riehly
fossiliferous sandstone 50 feet from the top of the
formation is easily reeognized here. This forma-
tion is overlain by blue-grey and grey-brown lutite
of the Ferntree Mudstone. A prominent bench of
hard tillitie sandstone about 200 feet above the top
of the Woodbridze Formation oceurs on the hill
slopes to the west of the Liffey Road. It can be
traeed to the north and gradually swines west and
erosses the Lake Highway at 870,530N-465,630E.

The limestone of the Golden Valley Forma-
tion is absent in the Permian seetion on the south-
western slopes of Quamby Bluff. The Liffey Sand-
stone forms eonspieuous bluffs and the overlying
sequenee of Woodbridge Formation and Ferntree
Mudstone presents a terraced appearanee due to the
alternation of sandstone and mudstone beds.

The Liffey Sandstone erops out in the “ Early
Rises " area and to the south-west is overlain by
mudstone with erraties whieh probably represent
the Weodbridge Formation. No fossils were found,
however, and it was impossible to differentiate it
from the overiying grey-blue mudstone underlying
the Triassie sandstone.

Five hundred feet of the Ferntree Mudstone erop
out at 880,850N-470,000E. The sediments eonsist of
unfossiliferous grey mudstone and siltstone with
few angular erraties and are overlain by Triassic
sandstone.

Seattereda boulders of Permian mudstone outerop
at 880,670N-464,920E. It is lithologically similar tg
the Ferntree Mudstone.

Voisey (1938) plaees the Tasmanite Staze above
the Lower Latrobe Stage. 1t appears eertain, how-
ever, that the Golden Valley Formation, the Liffey
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Sandstone and the Woodbridee Formation are
equivalent to the Lower Latrobe Stage, the fresh-
water Mersey Coal Measures and the Upper Latrobe
Stage respectively. In this case the Tasmanite
Stage is beclow the Lower Latrobc Stage. Recent
work tends to disprove the correlation of the oil
shale horizon with the Mersey Coal Measures and
suggests that the Tasmanitc Stage occurs 300-400
feet below the coal horizon.

TRIASSIC SYSTEM
Knocklofty Sandstone and Shale

The friable sandstone and shale lying discon-
formably on the Permian sediments arc correlated
with thc Knocklofty Sandstone and Shale (Knock-
lofty Sandstones of Johnston and Moarton, 1890)
on stratigraphic position and lithological similarity.
The formation invariably ercps out at the margin
of thc dolerite sills and the massive sandstoncs
form steep cliffs on the northern slopes of Quamby
Bluff. The contact with the Permian rocks is
marked by a hard lizht-brown breccia ted which
invariably marks the base of thc Triassic System.
The breccia contains subangular quartz and quart-
zite fragments up to 5 mm. in diameter with a
siliceous isotronic cement.

The amter to pale-brown sandstone is massive,
current-bedded, with rare thin fine conglomerate
laminae, limonite coneretions, and green and brown
clay pcllets. Tt contains subangular quartz grains
(8077 ), about 10 per cent rock fragments, and few
microline, nlagicciase and chlorite grains. The rock
is well sorted and compacted. No fossils were found,
Rarely the rcck is an intense choacolatc-brown.

The mlcacecus shale is prominent toward the top
of the formation and has becn injected by dolerite
sills in many places. The shale is particularly sus-
ceptible to erosion. It is 100 fect thick and thc
uiiderlying sandstone 400 fcet. Therce is no evidence
of thc overlyinz feldspathic sandstone which is
founid in the Western Tiers.

Approximately 300 fcet of the Knocklofty Sand-
stone and Shale underlic the dolcrite 3 milcs soutlh-
south-east of Exton and is 150 feet thick under the
dolcrite south of the Eden Rivulct, Scattered
Loulders of the basal breccia were found at both
localities. On the south-western slopes of Quamby
Bluff high bluffs of the massive sandstone arc
present and current tedding is well developed. The
sets are generally 23 cm. wide, the laminae about
1 ¢m. thick, the tcp set laminae being absent.

A sample of the massive sandstone contained
C-1987 heavy minerals which is considerably less
than that found in the Liffey Sandstonc. The
minerals consisted of tourmaline, ilmenite, melanite
and rare zircon. Only one or two grains of mag-
netic mincrals wcrc separated. A sample of shale
from this formation contained only 0-0277, heavy
minerals.

JURASSIC SYSTEM
Dolerite

The dolcrite occurs as concordant and discordant
sills and feeder dykes whicl cover about 30 per cent
of the land surface within the area. 7yt caps
Quamby Bluflf, Cluan Tier and thec hills north of
“ Early Rises ", “ Ashley " and Exton. ‘The Quamby
sill is in the vieinity of 600 fect thick and the
Cluan sill about 400 feet. The sills forming the
lower lying hills in1 the central, eastern and northern
sections are not much more than 200 fcet thick.
The depth of intrusion of the dolerite varied greatly.
About 500 feet of Upper Triassic sandstone origiy-
ally overlaid the Quamby sill and about 200g feet of
sediments overlaid somc portions of the Cluan sil).

The dolerite is gcacrally medium-grained, but
the rock compesing the dyke 250 fect wide that
crusses the Lake Highway is very fine-graineg. The
latter variety is dark grcenish-black but the nor-
mal macsive variety is blue-grey. The contact of
the dolerite with the underlying Triassic shale was
ceen at 871,380N-464,040E. The dolerite here is ex-
tremely fine-grained and exhiblts remngnts of
plagioclasc and augite altered to a mass of caleite
and chlorite. Scveral quartz grains are incorpor-
ated In the dolerite but the underlying shale shows
no visible hernfelsing. The contact is very irregu-
lar.

Vertical columnar jointing is common in golerite
clifis of Quamby Bluff and, In a quarry 11 miles
north of Exton the closely spaced vertical jointing
has impartcd a laminated appearance to the rock.
Sheaf-like, radiating zeolite is common in the
joints.

The dolerite is undoubtedly synchronoys with
the wicespread dolerite sills throuzhout the State.

TERTIARY SYSTEM

Ashley Basalt, Exton Member and Tertiary River
Gravels.

The Ashley Besall is defined as all those fine-graineq basatts
which ceenr in the erea arownd Ashley (co-ordinates ss6-6N-
464-3K.  The Exten member is defined as a flow of coarse-
grained, porphyritic basalt whick oceurs about three-quartcrs
of a mile scuth-cant of Kxrton {(ro-ordinatea S36N-468E),  Both
cre Tertiary in age.

Large outpourings of thls voleanic rock are pre-
sent in the northern half of the area. The total
thickness of the flows is in the vicinity of 300 feet.
The more common fine-grained, dense, dark blue-
grey reck has been called the Ashley Basalt, There
is evidencc for a porphyritle, coarser-grained flow
and this has been called the Exton Member which
is left as remnants generally capping small hills.
About i-mile north of Deloraine on the Reedy
Marsh road therc Is a cutting In the Ashley basalt
showing a deceply weathercd amygdaloidal capping.
The amygdules are filled either with clhiabazitc or
a resinous ambker clay which is probably nontrouite.
They arc up to 13 mm. long and 6 mm. wide. The
fresh greenish-black dcnse basalt containsg pheno-
crysts of olivine, crystals of labradoritc, augite and
subordinate magnetite and nepheline. Olivine as
small grains in thc matrix is rare. Basalt from the
Exton Member has rare large phenocrysts of olivine.
the larger perccntage being as smaller grains i
the groundmass.
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No tuffaceous deposits or signs of explesive vul-
canism are associated with the basalt. To the
north the basalt has overlapped the dolerite sill
and to the south-west laps against the Owen Con-
glomerate.

In places a lateritic podsol has developed on the
basalt and deposits up to 20 feet thick of pisolitic
ironstone are present. Very large blocks of a highly
siliceous conglomerate overlie this ironstone i-mile
west-south-west of Exton. The boulders have a
thin ecrust of ironstone attached and the soil of
the surrounding hill slopes contains akundant
rounded pcbbles. The conglomerate may represent
an interbasaltic gravel possibly silicified by over-
lying flows.

A restricted age cannot be assigned to the basalt
but is correlated with Tertiary basalts elsewhere in
Tasmania which in secme places cverlie Lower Ter-
tiary leaf beds.

REZCENT SERIES

Rceent deposits include river alluvium and
gravels, mountain rock flows and talus, and residual
and local weathering products. The slopes of
Quamby Bluff are covered witiy talus consisting of
angular blccks of dolecrite up to 20 fcet across.
Aided by the slope of the terrain. the weight of the
blocks, and lubricated by the underlying clayey
sediments, the talus has flowed down the mountain
sice. The leading margin of each flow has buckled
up ferming semicircular ridges up to 20 feet high
and probably marks successive slumps of the
material.

Residual deposits up to 20 feet thick occur on the
Owen Conglomerate and have been quarried in
several places. A bedded gravel deposit occurs in a
quarry near the 11-milc post on the Lake Highway.
The deposit has an initial dip of about 20° and is
composed of angular fragments of Permian mud-
stone. It has formed from scrce washed from the
surrounding hill slopes.

STRUCTURAL GEOLOGY

Regionally, the area rcprescnts the site of sedi-
mentation on the margin of the craton of Pre-
cambrian rocks, the Tyennan Block. Here the
Dundas Group rocks are of great thicknqss and were
deposited on the axis of the Poyp]lyrmd Anticlin-
orium (Carey, 1953). The Ordovician rocks (Junee
Group) were laid down after the intervention of the
Tyennan Orogeny, the Tyennan uplift probably
cceurring at the same time as Dundas sedimenta-
tion. The Tabberabberan Orogeny (Devonian)
folded the Ordovician and older rocks and intense
hydrothermal metamorphism and mincralization
cecurred in the Porphyroid Anticlinorium.

Hence, structurally, the area is dominated by the
folded, steeply inclined Precambrian and Lower
Palaeozoic rocks and the overlying Permian and
Mesozoic rocks which cxhibit only low regional
dips. The rocks of the Davey Group which have
been intensely squeczed with intricate drag folds,
dip from 80° to vertical and strike to 310°.

An angular unconformity is interpreted between
the Davey Group and the overlying Dundas Group.
'ihe latter is folded isoclinally with the beds
generally dipping from 70-80° to the north-east.
‘The structure is primarily an anticline which con-
forms with the structure of the overlying Owen
Conglomerate. When compressed, 1relief was
vertical, later north-south trending faults cut the
fold. Assuming movement in the faults was verti-
cal then the throw was very great. The horizontal
displacement of the beds is 500 feet. The faulting
probably cccurred in the latter stages of the
Tyennan Orogeny. The compression of the rocks
has produced intense jointing and conjugate sets
of joints symmetrically disposed about the axial sur-
face of the fold are coimnmon. They can be con-
sidered as shear fractures which present their acute
angle to the maximum stress and indicate relicf
in a horizontal direction.

The Scott Quartz Keratophyre and Kentish
Spilite both cccur as formations interfingering with
the Warner Siltstone. The quartz keratophyre,
however, occurs 600 feet higher in the sequence
than the Kentish Spilite and, therefore, is not
necessarily cceval.

There is an angular uncsonformity between the
Dundas Group and the overlying Junce Group.
The axes of the asymmetrical folds in the Junee
Grcup, however, are parallel to the fold axis in the
Cambrian recks. Two miles south of Deloraine
the Owen Conzlomerate strikes 305° and dips at 45°
to the north-east whereas the underlying Warner
Siltstone strikes 295° and dips at 70° to the north-
cast. This outcrop of Owen Conglomerate repre-
sents the eroded northern limb of a broad anticline
which is a continuation of a syneline present in
the same rocks west of the Lake Hizhway. The
northern limb of the syncline dips at 70° to the
south-west and the southern limb at 45° to the
north-east. To the south the conglomerate un-
conformably overlies the Davey Group and is almost
vertical on the south-western margin of thesc rocks
where it is folded into the Stockers Syncline.

No structural detail is available at the northern
exposurc of the Gordon Limestonte on Cameron’s
property and it is concluded that the outcrop has
keen isolated by later (probably Tertiary) faulting.
Permian and Jurassic rocks to the north have also
teen faulted against the Dundas Group rocks. The
Gordon Limestone on Stockers Plain dips at 66° to
the north-east and is apparently overturned
althcugh there is no lithological evidence for this.
The Caroline Creek Sandstone conformably under-
lies the Gordon Limestonc herc and is present as a
small outerop on Stackers Piain where it lics on the
axis of the Steckers Syneline.

Two major normal faults trending north-west
have cut Triassic and older rocks and possibly the
Jurassic dolerite in the central eastern area the
downthrown blocks being to the north-east.

It is probable that these faults are post-Jurassic
since distinet lineaments are visible aecross the
Jurassic dolerite on the aerial photographs. There
is no marked disjunction of the margin of the
dolerite, however, and there is no conclusive evi-
denee of faulting when examined on the ground.
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A fault breccia is present on the Quamby Brook
road at 877,230N-464,970E and appears to mark
the position of the southernmost fault. Both of
thesc major displacements have throws of 1200
feet. These faults have had a major role in deter-
mining the physiography of the area and arc re-
sponsible for the scarp of the Great Western Tiers.

Triassic and Upper Permian rocks erop out be-
neath the northern margin of the dolerite sill north
of the Eden Rivulet, but no sedimentary rocks occur
either overlying or underlying the dolerite sill north
of Exton. This either indicates that the Meander
Valley was a graben or that the northern sill was
intruded at a lower level and the valley floor was
eroded in soft Triassic and Permlan sediments.
There is no ficld cvidence for either hypothesis
but it appears likely that the valley was partly con-
trolled by the major Tertiary faulting and was
later instrumental in confining the outporings of
Tertiary basalt.

A small fault is present in a ereek bed at
880,830N-469,520E. Thc western block has becn
downthrown about 50 feet and Ferntree Mudstone
has been faulted against Knocklofty Sandstone and
Shale. The fault does not appear to disrupt the
margln of the dolerite sill and may therefore bc
coneomitant with the intrusion. On the north-
western slopes of Quamby Bluff the Liffey Sand-
stone, which forms prominent ledges on the hill
slopes, cannot be traced to the south and there is a
large area herc (873,000N-460,000E) eovered by
large dolerite blocks and dolerite, presumably in
situ. A disecordant sill with coneomitant faulting
has caused a large block of sediments to be down-
thrown. There is no relative displacement between
Permian formations on either side of the intrusion.

The dolerite dyke which crosses the Lake Highway
at 872,350N-465,300E has not displaced the Permian
rocks. This intrusion may have acted as the feeder
to the sill to the east whilch intrudes the Liffey
Sandstone. The sill has not displaced the over-
lying beds but has probably downthrown an under-
lying block. The dyke strikes at 10° and crosses the
Quamby Brook road at 874,230N-465,640E and con-
tinues to the north in a sill-like form and, in plan,
completely surrounds an isolatcd outecrop of Owen
Conglomerate. The dolerite was prokably intruded
here at the unconformity between the Permian and
Lower Palaeozoie rocks.

The Quamby sill is eoneordant but the Cluan Sill
is transgressive and dips at 4° to the north-west.
The northern extenslons of this sill, 5 miles south-
cast of Deloraine, are also transgressive. In general
the dolerite is concordant where it intrudes Triassic
sediments but discordant wherc it intrudes Per-
mian rceks.

The regional dip of the Permian and Triassic
sediments is 5° to the south-west, the strike being
parallel to that of major Tertiary faults. Local dips
up to 20° occur in the vicinity of major faults or
close to dolerite intrusions.

ECONOMIC GEOLOGY

Oil shale occurs in the Quamby Mudstone east
of the Quamby Brook road on Bake's property.

The Bakes Ofl Shale Member is that member of the Quamby,
Mudstone containing abundant aporcs called Tasmanites pune.
tatas, and in the type arca occurring 65 feet abore the hass of
the Quamby Mudstowe. The member (s 5 fert thiek. Jp is ug
named  becunse it oreurs on  property owned by Mg, Bakes,
The type locality is in and beside Quamby Brook just upstream
from the bridge carrying the road from Quamby Rroock townshiy,
to Gelden Valley (ro-ordinates $73.2N-465-8E),

The deposit was discovered in 1919 and reporteg
by Hills (1921) and Reid (1924). Oil shale has also
been reported In the Eden Rivulet area and on
Burns' property west of thc Lake Highway, but both
have probably been confused with the shaly car-
bonaceous beds in the Liffey Sandstone.

The seam is 5 feet thick and cxtends over an area
of 310 acres which indieates a probable reseyve of
1,500,000 tons of oil shale. The fresh shale is o
medium-grained lutite, blue-grey on a fresh syrface
but weathers to rusty-brown, the sporcs being
visible as orange-brown dlscs on the bedding pianes.
In transverse scetion the spores arc flattened ang
irregular but were probably originally spheroidal
or ellipsoidal.

Church (1864) applled the name * Tasmanite "
to the spores which were also mentioned by bon-
wick (1870) who says " The resinous dots in the
dysodile have rcceived the name Tasmanite .
Newton (18751 proposed that the name Tasmanite
be retaincd for the oil shale and that the spores
be ealled Tasmaniles punctatus. The origin of the
spores is discussed by Singh (1831). The physical
properties of the oil shale and its analysls is des-
cribed by Milligan (18521, Penny (1855) and Chureh
(1864). Research into the problems of retorting
the shale and refining the products was carried out
by Kurth (1933).

The oil shale at Quamby Brook originated as a
small, shallow water barred basin or cstuarine
depcsit, separated structurally from the off-shore
marine Permian beds to the west by the ridges of
Preeambrian and Juncc rocks. The shale has no
commercial use at present, due primarily to the
inferior nature of the products, but constitutes a
large reserve of oil of strategic value.

Seconcary azurite and malachitc have been re-
ported from the Kentish Volcanles at Quamby
Brook (875,650N-465,300E} where a shaft of un-
known cepth has been sunk. No large deposits
werc observed but minor encrustatlons of malaehite
eeeur. No primary sulphides were observed in the
lava but the oxidised zone may pass downwards into
a zone of sceondary enriechment and appears worthy
of further investigation. Reid (1924) gives the
ascay of bulk samples of the ore as 0-29 per cent
copper with small amounts of silver and gold.

The structure and lithology of the Dundas Group
indicate conditions favourable for ore emplacement.
however, the disseminated sulphides commonly
found appear to be syngenctie in origin.
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SUMMARY AND CONCLUSIONS

The investigation was carried out in an area of
exhumed Permian topography modified by more
recent dolerite intrusions, basalt flows and Tertiary
faulting. The Jurassic dolerite occupies the largest
surface area.

The intricately folded quartzites and mica schists
of the Precambrian Davey Group are unconformably
overlain by 7000 feet of Cambrian eugeosynclinal
depesits. No fossils were found in the Group but
it is correlated with the Dundas Group of similar
lithology and structural environment. The sedi-
ments show a large scale development of graded
bedding which has been attributed to the action of
high density turbidity currents, They have been
isgelinally folded into an anticline, the beds dip-
ling uniformly at about 75° to the north-east. The
fold is cut by north-south trending pre-Ordovician
faults. If these are normal faults, they have a
throw of approximately 2000 fect.

The Cambrian Dundas Group is overlain uncon-
formably by the folded Ordovician Junee Group
rocks which are about 2300 feet thick. The fold axes
in this group are parallel to those in the Cambrian
rocks. It appears almost inevitable that islands
of Owen Conglomerate and Davey Group existed
in the Permian seas and basal Permian sediments
lap against these older rocks in the Golden Valley
area. The Permian sediments have suffered little
deformation and the regional dip is 5° to the
south., They were cerived from a glaciated terrain
composed of metamorphics and acid plutonics.
Cyclic sedimentation is cvident,

The contact between the Triassic and Permian
sediments is marked by a siliceous brcecia which
is a prominent marker horizon. The Triassic shales
have been favourablc for injection by dolerite as
dykes and concordant and discordant sills. All
traces of sediments overlying the dolerite have been
removed. Two major normal faults, probably Ter-
tiary in age, have downthrown large blocks to the
nerth-east and the throws, calculated from dis-
placements in the Permian and Triassic rocks, are

1200 feet.

The extrusions of basalt are confined to the old
valley of thc Meander River. Eustatic fluctuations
in sea level have not affected the drainaze due to
the presence of several local basc levels in the
river courses.
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LOCALITY INDEX

Cluan 41° 39’ 146° 4%’
Deloraine 41° 31° 146° 40’
Exton e e e 41° 31° 146° 45°
Golden Valley ... ... .. . 41° 37' 146° 43'
Quamby Brock (town) 41° 35°' 146° 42*
Quamby Brook (creck) 41° 33° 146° 43’
Stockers Plain ... ... ... ... ... 41° 36 146° 37



